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(57) Abstract: A lithium secondary cell which has an electrode 
bo<ty containing a positive electrode plate and a negative 
electrode plate being wound or laminated via a separator and a 
nonaqueous electrolytic solution containing a lithium compound 
as an electrolyte, characterized in that at least one of the positive 
electrode plate, the negative electrode plate the separator and the 
nonaqueous electrolytic solution comprises at least one of (a) an 
organic or inorganic inhibitor which is a Cu corrosion inhibitor or a 
Cu trapping agent, (b) a compound having an organic base moiety 
and an inoiganic moiety in one molecule thereof (c) a cyclic 
compound containing a N-O radical in the molecule thereof (d) a 
cyclic compound which acts as a donor of Mn"^^ in the nonaqueous 
electrolytic solution, (e) a compound containing an atom exhibiting 
Lewis acidity and an atom exhibiting Lewis basicity in one 
molecule thereof (f) a three dimension type siloxane compound, 
(g) a nonionic surfactant, or the nonaqueous electrolytic 
solution comprises (h) a water extracting agent or (i) a hydrofluoric 
acid extracting agent The lithium secondary cell is improved in 
self-dischaige characteristics^ cycle characteristics, long-term 
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u y-ymtLxo^nM-A^^i^^ < . nmizvrzm^izi^myM^m^^ <tji^. 

> cu^:fejip$ij^j, :5i.\tcuh^y:fmt.vx(Dmmt±^<t^^f3^. mmKZ^ 

o\z. zL<DmM<ot^^ffim^<u^m.^\z^\^^x\tm^ii^xt£\^^ffi. 'r>tt:^— 
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, -mmz, ^mm. m^mmm. n:m^mm. tz-hm, ^v-hm, mm 

cicDctr>{c. *%BjT'«. Mmmmi^x'$>^mmiz^>\z\i^-^m^T^z. 
^iz^fo. MmMmi^(Dm:k^miiy. ^rz. mmm^izhmm<t^m^^^^ 

'Aiz. ±m(h)<D'it'^miz'o\^^xmm'r^o 
'^mmmiimmmt^^-i^ttji-oxi^^^^t'^f^tvxu, m^mzit. mmm. 

^^mifm^. 1. 8->?7^y-4, 5 -f/t Hp^>'T> > (TIE 

Yb^^i) . 2. 4--:/T^y-6-^;u;^7yhtfu^>^> h 

(TIB^ki^^II) , 6-kHo4^S>— 2, 4. 5- hUT^y tfU^>?> -tf;i/ 
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NH2 



HO-^N^NH, 
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I 

H 

s E I ^ji^omm^T^^mm^mmr^o 

fttbiz. ^<Dmmm^iz\,t7i^^i)m&UTt)^^w^T^z:ttfji^o -ebx. 

iR!f^siiST*§ii<i:*^^.. :i(Dmjz^r)nmn(Dmz^^^m^mm-^n. w.\z 

H F $ n -5 d i: T^c -5 o 

mit-^mo^mmwKD^^-t^it^, ±miyrzSEimf^m^±^-^ti^m\z. li 
*tKmvxm. (Lici, Lijso^) ^^^L, Mm^mmmm^m^ ^liiiz 
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ncvi$gfflT. R-D. mmosE im^^±^x'^uh^i&mizmm\^xMmmmmm 

m±iZ S E I d tTj^nl^tCT^S. 

±12 (c) (7){b:^#il::-:?ViTlJ2B>^-r^, 

N-o^-ytijv^^'Fmmmz^/vfzmmt^mti.xit. ^(D^^mmtv 
X. (VII) xm-^n^^'^mm^m'r^it^^^m^i^<. ^7t, suo 
4i-^fiiifi<i:LT, — (VIII) xm^n^^'f'mm^m-r^it^miDm^n^ 

a 

—USt^ (VII) 



-as^ (VIII) 




0 

(R,-R,8:7K^g. ^L.<«^ft:7KmS, ^L<«'>TyS) 
-^v;^3;i/, jiLiJC/xti, 4->'7y-2, 2. 6, 6 -^^ h ^p^^^ji^- i - tf 
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yV-^z^tl)l^. 3 -i/ 7-7-2. 2, 5, 5-5=-h^p< 

:kiz. ±t^(i)(Dit^mz-Di,^Tmm-r^o 
'T>:»> (II) yi$^ni^7=.>mmmmmizm\^^<hn^o 

Mi^mz\t. TlS^k^SC (IX) 'vm^n^'7>ii> (II) yi$^uiyT->^m 



nmomm^mtt^i^^nm^moMi^xi^^^ ^wcm(D^(omm.Kmz^ 
—M.^m-r^i:. zti^7t\z%ii-r:itit^-r^-pimx$>K). ltc^^-dx 
mtjiVimizhf^^^ 

mmmR.H (r, : ^{^tk^S) <D-«t, tib^ (d (Dcfc^fc/h^j^^^T^^- 



fk^^ (IX) 
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R^H - R,- + ^ COj. CO,^ etc. (1) 

±m<D^^rj:^iPt!)i'^MRjiB^m'r^:^mtLxit. TfBit (2) , (3 

) T^^ns, 1) ^s^;if;wt:-&#i^^tp-r'?). 2) ^v;^7;HiMo>fb^¥^s: 

R,H R,- + + Rb- - R,Rb ..-i?: (2) 



RaH + Mn^' <^ R,- + + Mn='^ (3) 

1) (2) ) iz^i^x^t. ^wcm(Dmizm^vrz^>^tiJv^^R,-izMv 

tXiE^S*^ W 4^ /i^ 6 ^ m U -T > > :t > -fL^^^M^ a: T^C o T I i ^ ^ 
T b ^ 5 t -5 

tc. Un'm^^i^ht^^m^it'^mf)^. 2) ®, ^i^t!)Vit^^m^\ZUn^*^ 

±iBLfccfc-9{', ^mn\z^n^nMm^\z\t.7i^i&i)mmt^ffi^^^'t^o ^ 
LT, "^(Di^mz^y). nmm:BLZ^mmmM^ML. hf^^x (co^) 
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LTHF^^mit'kmoy^'T'mm^Hizmmit'r^. :irnz^o. mmmoDUFit 
^mmt-^n. HFiz^^mm^mm-r^^tyj^'^mtu^o ^(D:itiz<kK>. 

'^\z. ±mie)(D^t^mz'Di^xmm'r^o 
\z^/vrzi\:^mt\^x\t. M^mz\t. mit^^ (X) T^$nsT;u-7h^ 

> (Alumatrane Tetramer (CgH,iNA 1 O3) 4) Ti/WilT^So 

(X) 



~^'^p^\z^/uriit^m^m,oisLUHF^^mm\:-r^mm^mm-r^o 
-^"ii^tthiz. lEmmmm^mmLxm^^m^mtii-^^. ^mm^^^/vtz 
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mzm^i^. H,o^mm<t^m(D^'?-mmm\zmm<\:-r^o muizi^x. ;i/-r 

. ^(DM'^^M^mr^HF ^m^mzm-^LTHF ^mmit^m<D^^mmif^ 
izm^ifT^o ^(Dz.t\z^K). n.m-f)^^nm^uomT^. nm^mm^iz 
u-Drcm-^-ch, mmit'^m^mF^mMitvxi^^^^itiz.kiD. mMt^sEi 
(D ^^^mm $ n -5 d i 75: ^ . 

nmiHiz^ti^timnwxu. t<DmijuMEz)i^tm!t-i^xi.^\^^m^tii9Ji 

r d mm^<tm.^x$>^H,o LHF ^mmizm^T^ c: t^^pitgi: 
mz. ±m(f) (Dit^mz-z>\,^xm.m'r^o 

3'A7tmzyU^^>i[:^mhVXit. M^^miZit. I-TUJI^-S, 5, 7. 
9. 11, 13. 1 5-^y^->iJ7P^>5^;i/^>^>^i5rD [9. 5. 1. 

is.15 17.13] ;rtJ7i$^>'D^i^->, 1- (3 -^noypfcfJL') -3. 5, 7 
. 9, 11. 13, 1 5-^':f^zyi7U^>^Jl^>^i^^n [9. 5. 1. 1 
3.9_ 15..5 17..3J ;t^^>'D:^-tJ->. 1- (4-t::r;i/:7a:-;i/) -3, 5. 
7, 9. 11, 13, 1 5 -^y^>'i^D^>5";i/^>^v^D [9. 5. 1. 
13.9 15.15 1T>3] :ti^:$'>'n^tl->, X5^;L'-3, 5, 7, 9, 11, 13 

, 1 5 -^y:5'>/^0^>^;|/^>^7 5//r p [9. 5. 1. 13.9^ 15.15 17.13 

l:ti7^iyn:3r1)->-l-^>y'tiyji^h. 1, 3. 5, 7, 9. 11. 14 
-^y^5>i^P^^'>hUi/^P [7. 3. 3. 1^"] ^y3'->P^1t>- 3 
, 7, 14-hU:^-;U, 1, 3. 5, 7, 9, 11, 13-^y^vi7P^> 

5^;w-i5- [2- (i/:7i-;u:7:tx:7>r /) x5^;i/] ^^^s^v-^^p [9. 5 
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. 1. 1'^ i''3] ■t^^>^n^D'y. 1. 3, 5. 7. 9, 11, 1 

3 -^T'^J'v^D^V^jU- 1 5 -^U vv;P^>i$'>'iJ7D [9. 5. 1. 1^» 
15.15 17.I3J ;^-/7>$^^>p:^i^->, 3, 5, 7, 9^ 15_^-/ 



^1i->- 1-:7'5^D- HU;P, 3. 5, 7, 9. 11. 13, 15-^':f^z^i7 
U^>^jK>^i^^U [9. 5- 1. l^'K l^-'s. 17.13] :t^^i^n^'*)-> 
3- (3. 5. 7, 9, 11> 13. 1 5 -^^r^'v'^ □^>5=' 



;^/^^>^^>/7□ [9. 5. 1. 13.9. 3^5.15^ 17.13] ;^/7^,;/p^+J-;y_ 3^ _^ 

;U) -/DtfjP^^i^U 1, 3, 5. 7, 9, 11. 1 4-^7'^>'i5'D 

^>5";PhUe^^D [7. 3. 3. 1' "] ^7'^'>D^tl->-x>H- 3. 7 
, 14-h>J:t-;U> 1. 3. 5, 7. 9. 11, 1 3 a^>^)U 
- 1 5 -h*-;U^>^v^P [9. 5. 1. l'•^ ls••^ l^-'^] rti^^vP^ 

l-fcKUF-3. 5. 7, 9. 11. 13, 1 5 □^>^ 
JV^y^iy^u [9. 5. 1. 1»«. 1«". 1^''3] ;t-^:$'>'D^-tJ->, 
-3. 5, 7. 9, 11, 13, 1 b-^Zf^zyi7U^>^)l^>^zy^n 19 
. 5. 1. i»'. l'•'^ i^'^] ^/7^^>D:^-y->- 1 -■:/nt!:r^-h, i- 
[2- (5-/;i./j^;i/^>-2— r;i/) X5^;P] -3, 5. 7. 9, ll, 13 
, 1 5--^y^v^D^>^;i.^>:$^->^P [9. 5. 1. 1»«. 1«'«. 1^-'' 
'\ ^i^^z^u^-^y. 1, 3, 5, 7. 9. 11. 13. ib-^^^^y^i-j 

^5^;l^5>U P^S» ^>^S7S//7n [9. 5. 1. 13.9 15.15 ^7.13] :j->^^,> 

n^lJ->, 1, 3. 5, 7, 9, 11, 13. 1 5 -^il7 3^H— ;P'^>^>'i^n 

[9. 5. 1. v-\ v-'K 1^'"] ^^^z^u^-^y-fymmx^^o c:n«s!i 
\z^Ki%mm^^mv. m.mmjkn%mm^^M\^. hf^:?!?x (co^) ^;{>t 




P [9. 5. 1. I'-'. V-'^] :t^l^yu 
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^i^THF^mmit^mo^i^mmmizm^itr^o :irnz^D. mm[^<DHF 
it^mmt-^n, HFiz^^mm^mm-r^:iii:f)^-^n^tu^o :L(D:itiz^r) 

x^^mzw^-t^^itt^-v^^o ^fz. ^'f-mTtmzm^i^mmrzDoom'T' 
<Dm^0\,^;itf)^^. ^stmmzHF^mm'm^^^z.hib^x^^o vn)^^. m 

mmiz^i^^D-^i^)u^\i.\^±(DmnmtLxmm\z^M^mmT^z.tizu^ 

o 

•^^iz. ±^(g)(Dit'^mz-z>\,^xmm-r^o 

t }^x(Dx.-y^)i^^^7\^mm^m^r^^m^rzmmx^ v . mmizmyKm^^ h 
WLx, 4¥7ii.nMm\z-pimx$>^o oso, myi^miz^Ki^^Ti^mmmizmm'r^ 
tmz. m7Kmt)m7iimmm^(D7K^^tm^^±ux7i^^'^^$^yi^mmm^x 

^^^>^^mmikn\it. ~^^x\ R, (0R2) ^RjR^ (nJitmm tmt 

:it-f)^x^^o eiciT. R,«2S:DCR,^(i^{C7K^ (H) :SLZSXy,itmm (C) 



WO-01/73884 PCT/JPOl/01135 

20 

2m\-^:L-y')if^^x'm^tn^:ittu^o ^rz. R,s*^>jcm (h) Ta^nt^, 
uoR,tu^z.t^^(^. Ti^mm^^-r^zttfj,^, #-r:t>'i4#M«i4if!i{3 

RaStiR^SfffllC^^r^^T'^oX^^ (O) ^L<it^m (N) XliXX 

(oco) (D\,^-m-A^'v$>^:itTi)m^i^<. js^-^, r^s^tK^ (h 

) l^itfjiK^iZTiam (H) RDC^I^ (C) *^^>^j:SST'*-5Cl<h3i>W^LVi„ U 

KDm^izi-i. -t^umyi^mmibnfji^^K sfc> ii>6 o(D«^(cfi#^7K«^ 

z.<D^vf3i$¥^:t>i^^mmiimizi5\,^x. m$E-^mz:isn^R,m 
>i^^mmiimtLi:. •^vj^^u>^^jzi-)vmmi^i!)mm\zm\^^^n^o u 

m0^-r^mmm'^^<u^^. mmn^(D^miz^^xm^<^^^^-r^m<Dmm 
i)^^^. ti.^. ±.m\^rz^^t:m&T^^>^-(-t>'&m-mm^mz'D\,^'x:. m:i\z 
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fji<. TK^^tmMmt^^Kft^LT^^-r^yymoyym-f^y (f-) iiK 

'^)->mm^tit. m2\z^-r<kz>\z. ^vzya^-^xDmmizmm^^mxvrz 
mmm. ^^vi^n^^xDm^mzmmm^mxvrcmm^m. 7j?u>'n^i^-> 
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^1*, h-^^Kit-ii. mm'^tmrniik. :iJ^Ux-^;i/|gj4. ^5^;i/X5^>j;p^1^ 
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^(c, ±HB(h)B:a^^ (i) iz-o^^xmmr^o 
yKmmmiiit. #11^9-1 3923 2^'^m^^mw■7 - 12229 
mizm^^nrc7i^^m^mt:^^fs:\^^n^.x$>Ki. mmmmizmmh. ^mmm 

^\Z^^-t^mii(DlSl^yV-fj:7K^l=-t. (TKmtHM) r (H,0) ,<DmXK 

^(Dj^'oUTi^mmmtLxit. mmmti^-izm^Lx. ramM#:i^{ci^— 
iz^m-^n^mi^^<D^(o^m^^^:it7f)m^i.i^o ^^B^izm^^^:it7!)^x^ 

ti^x^^. mm^)>i\:^m^m^^^m^\z\t. f = o^^^m'r^^(Dx^^z. 

. h^):^^^}Vy^xy^y:^^^^^^ h^)yx.zi)vy:t7sy^>:t^^-r]^ 
(4) (D^'Dizm-^n^o 

a(CH30)3PO+bHjO-((CH,0) aPO).- (H^O), ^ (4) 

mD^.<:it\tmmx$>:hzt:fyi^m^tL^o m^x. TKi&mmizm^x. hf 
mizmmr^ztiz^^xh. HFiz^^^mm-kmo^mmiz^^]^. ^'i^)v 
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^>'>'^>, ^-Yifx^^;!., ^5^;uhUTiz h^~>->^>, ji^jihV ^uaiy 

(CjHj)3S i H + HF^(C2H5),S i F+H^ ( 5 ) 

2^^§gfc:*5Jt5 7«:/®?aaiSiJf3:, (5) (i^^ns J;^ HP 

±:gHT#b<ijgggb;/5:ci:-5tc, :^mm<D^)^^ j^-'^mm^. mmvxv^o 

m^>rch(DX'$>^o m-ox. ^(Dmo^m'pnmmmizitisiPimmttiii^o j^t 
. ^m^m^-r^^mmmmz^(Dmmz'Di,^xmmr^o 

nmzp^^n^jzofji, iEM^mmmmm^mumzyu7.}^mvrc±/-^u—i$7 
^m/urzm-tjmjBx$>^o 
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$n^o jEmm.2RzsM.mm3 mr. ^mmm2 • 3j tt^-To ) tc:^o#tt 

Wr^m^cDiEmms tMmm9 t^inz-iU—^ 1 0 ^S^^3SS{C«Mb7t -C 
> l^CDmmWLS • 9{'iJ>fj:<<!:fel2fs:(Dm@U — Kl 1 • 1 2^-^omf^o 

nmm.8 ' 9 (Dmm$in'^i^^:^m^\,t. mmmnmi^nz^n^mmm2 • 3 

'Aiz. mmmmmi^^i^miz. 't(D^mz'D\.^TM\zmmizmm-r^o lEmm 
2 itmmmw.(DmmiziEmfsmM^mj:'r^ z.hiz^^ xi^m-^n^o mn^m 
<kbT(i, 7j]^2.-^Am'p^^>mm<DiEmmm.^tmKjt^izM'r^mi&m^^ 

) ^m^^^zt^x^^o ^fz. iEmm<^mtvx\t. •^>:is>m'j^oA (l 

iMnjO^) ^n/VlhmV^^M. (LiCoO^) , :::«;/'^^;^^U5^'j7A (Li 

Nio^) #®«j^«>AM^^Mtt^®?^ki^dWii{cfflVie.n. $f^b<«, c: 

i^LT, nmw(Dm,iK^^h-^<-r^z.t^tx^. ttf^vi^^ ^7i^mm^<DW^^ 
m(Dmmt. :i(D\Hu^ifi(Dm.m(Dm^tm^'^t>'ii^ztx. ^ommizmn 
xmm<o^-(^jm^(D\^±7t)m^ti. ttf^vi^o 

%<DX\t:f3i<. Mn(D~m^l&.±(Dm(D7tmxmm:Lrc. -i^^LiM^Mn^. 

ti^o m^TtmuiiLxit. Tumm^xmrnT^if}^. l i, pe, Mn, 

Ni, Mg, Zn. B. AK Co, Cr, Si, Ti, Sn, P, V, Sb, 
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Nb, Ta, Mo, W^^^lf^tl^. 

CldT, a^7cSM{Z^oT«, mm±. LUt+im. Fe, Mn, Ni> 
Mg, B. Al, Co, Cr(i+3#, Si, Ti, 

m. P. V, Sb, Nb, Tait+sm. Mo, Wfi+ 6#(Z)<:^>a:nc 0 , L 
i Mnj047.fcr^;i'tt»{3H^-rS7cmTfeS7&t, Co, S n fcO(.iT«+ 2 O 
^-a-, Fe, S bStXT i l30liTti+ 3ffi(Di^-&, M n {C-3ViTfi+ 3 fig, + 

^@«3«, iEmwL2 hmm\zvxi^^-r^:ihib^x^^o m.mwL3(Dmm& 
^hVTit. mmmiy<it-y^jimm(DMmmm.<t^K}t^izMT^mnm^& 
Bfsi^mm^mmizmi^^i^ti^o Mm^mmiiL'Tii. ^jyhti-:^>^/\-\^ 

UT, ;i®PE >'^;i/A^c);Di*:YI:^aS0i«ViPP:7^;i'ATi*^T^c:i{::j; 
oT, PE>'^;UA/&^WbL^c«'g-t'*5V^Tt), p F y ^ jiAfjm^^UWl^x 
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mm^2 • 3--.(Dmr>mm. m=^f^mm^x^.^y hmm^^mi^^xno ^iti^t 
T#So z(DL^. muz^-^n^^oiz. mmi^i(D-t^miz-^(Dmm(Dm 
mv-}^-fymm^Mj:oizmmv~-]^5 • e^^n^n^omf^t. mmv 

^^u&mizn^-)U}i-r^. ^om, $mmmm^^m^^rcmiz. mm^-x 

^tc, ^^^-^(^v^^i^—Ammizm^^^ti^^^Ti^mmmiz^i^TmmT^. 
mmiiVTi-i, jL^u>ti'-:^.^-h (EC) . v?x5^;^^-3^?:^-.^ (dec 

) > >^><^)i'tl-:^^'-h (DMC) . yPtfl/>:;?7-7j?;!<-N (PC) iV^o 
U>^U^'>A (L i PF«) ^7i^r>:7«,Yl:U5-^A (L i BF4) ^(DO^OA 

^^y^^mit^i^. m^}t^^mm^) 2^ (Licio,) an.^ofcu^'^A 
^Mm\zm'^-^n^^(oxu.m^o 

UT^>^SfiitT. 50:2: 3 <oitxm^i.rz^<D^jEmuntv. ^(Dmm 
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Umo. 0 2 g^3 0 0"k cm'(D&tlX'm%2 0 mm<t> (DFi^mzzfUX 

3iz:$imM<DU)it'^m^^mm%m^mmL. mmn^i^xL i ppg^imo 
1 / 1 (Dmmtta^^vizmmi^rcmm^mi^^rco 



m4 











1, 2, 


0. 1 


mmm2 




0. 1 




1- ip-YU) -4.-ifH %r r -t> 


0. 1 




(MU 





cmm<Dmmi. 3mAxmE.4. iy^x^mw:> m^^x—^m&izx] — ^ 

+a^ij[m^« (%) =^-^^ ^jiiz:iDn^iscm^my^j3\Bmm^m 
. MmMmmm-k^nnmrn^izmitivrzCu^mmi^. msEim(D^m^ 
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SEM. B*«^^JEM-54 1 0) ^m\^>Tl}amm&2 0 kVX'-An^m. 

mmmi'-3:BLZS]t^mi\z^i.>x. mmxit. ^(Dmmmmjzmt.^i^nti 
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